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MULTIFUNCTIONAL PRINTER

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a multifunctional printer that
retains an unrecorded scanned image for a predetermined
time period when recording paper runs out during a copying,
operation.

2. Description of Related Art

A conventional multifunctional printer scans a document,
stores the scanned 1mage 1n a memory, and copies the 1mage
on recording paper. Even if recording paper runs out during
the copying process, the scanned 1image 1s retrieved from the
memory and recorded when more recording paper 1s loaded,
without re-scanning the document. Thus, when recording
paper runs out and even 1f a user 1s away from the multi-
functional printer, the scanned 1mage 1s still stored 1n the
memory. Therefore, 1t 1s possible to retain the 1image until it
can be printed, even i 1t takes a long time to load the
recording paper.

However, the conventional technology had the following
problems.

In particular, a multifunctional printer not only operates as
a copier but as a printer, therefore, there are situations 1n
which a separate second operation 1s requested while a first
operation 1s being performed. Thus, when paper runs out
during a copying operation, and the image for the copying
operation 1s kept stored 1n a memory, the memory cannot be
released to be utilized for the printing operation. In this case,
plurality of operations cannot be performed even though a
multifunctional printer 1s used, thus resulting 1n an adverse
cllect of lowering the efliciency of processing the opera-
tions.

Also, when paper runs out during the copying process, the
printer can erase the image 1n the memory in order to release
the memory to other operations such as a printing operation
and to enable the other operation to proceed. However, 1n
such a case, user has to re-scan the entire document even
though the copying process 1s partly done, merely because
the paper has run out, thus requiring duplication of the
procedures of re-scanming the document and overly increas-
ing and complicating the user’s workload.

SUMMARY OF THE INVENTION

This invention addresses the above-described problem.
The object of the present mvention 1s to provide a multi-
functional printer that can reduce the workload of re-scan-
ning a document and improve the efliciency of processing a
plurality of operations, when paper runs out during a copy-
ing operation and another operation 1s requested.

In a situation i which paper has run out during the
copying operation and another operation 1s requested, or a
predetermined time period expires, the multifunctional
printer according to the present invention erases image data
in the memory and releases the memory to the other opera-
tion. However, the multifunctional printer also retains docu-
ment managing information necessary for re-scanning and
turther enabling a user to re-scan the necessary document
using the previously retained document managing informa-
tion once recording paper 1s loaded.

According to the multifunctional printer of the present
invention, 1 case paper runs out during the copying opera-
tion and another operation is requested, the printer erases
image data 1n the memory to release the memory to the other
process. Accordingly, a plurality of operations can be pro-

10

15

20

25

30

35

40

45

50

55

60

65

2

cessed eflectively using the limited memory available 1n the
multifunctional printer. Upon erasing the image data, man-
aging information of a document that needs to be re-scanned
1s retained so that the user 1s enabled to re-scan the necessary
document using the managing information, once recording
paper 1s loaded. Accordingly, the user has to re-scan only the
minimally required document, thus reducing the workload
of re-scanming the entire document and improving efliciency
of processing a plurality of operations.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention 1s further described in the detailed
description which follows, with reference to the noted
plurality of drawings by way of non-limiting examples of
exemplary embodiments of the present invention, in which
like reference numerals represent similar parts throughout
the several views of the drawings, and wherein:

FIG. 1 1s a functional block diagram of a multifunctional
printer according to a {first embodiment of the present
invention;

FIGS. 2(a) and 2(b) illustrates an example of copy man-

aging information stored i a RAM of the multifunctional
printer of the first embodiment of the present invention;

FIG. 3 1s a transitional diagram 1llustrating the control of
the multifunctional printer according to the first embodiment
of the present invention;

FIG. 4 1s a flowchart illustrating an operation when a
copying operation 1s interrupted at the multifunctional
printer according to the first embodiment of the present
invention;

FIG. 5 1s a flowchart illustrating a message selecting
operation of an operation panel when a copying operation 1s
interrupted at the multifunctional printer according to the
first embodiment of the present invention;

FIG. 6 1s a transitional diagram 1llustrating the control of
the multifunctional printer according to a second embodi-
ment of the present mnvention;

FIG. 7 1s a flowchart illustrating an operation when a
copying operation 1s interrupted at the multifunctional
printer according to the second embodiment of the present
invention;

FIG. 8 1s a flowchart illustrating an operation when a
copying operation 1s interrupted at the multifunctional
printer according to the second embodiment of the present
invention;

FIG. 9 1s a transitional diagram 1llustrating the control of

the multifunctional printer according to a third embodiment
of the present invention;

FIG. 10 1s a flowchart illustrating an operation when a
copying operation 1s interrupted at the multifunctional
printer according to the third embodiment of the present
invention; and

FIG. 11 1s a flowchart illustrating an operation when a
copying operation 1s interrupted at the multifunctional
printer according to the third embodiment of the present
invention.

(L]
Y

ERRED

DETAILED DESCRIPTION OF PR
EMBODIMENTS

The embodiment of multifunctional printer according to
the present invention 1s explained in the following, in
reference to the above-described drawings.
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First Embodiment

FIG. 1 1s a functional block diagram illustrating multi-
tunctional printer 100 according to the first embodiment of
the present invention. Multifunctional printer 100 shown in
FIG. 1 mcludes central processing apparatus 101 that con-
trols the entire multifunctional printer 100, document scan-
ner 102 that scans documents, image former 103 that forms
images on recording paper, and operation panel 104 that
receives instructions from a user and displays information
for the user.

The above-described image former 103 includes paper
tray 105 that stores recording paper, image recorder 106 that
records 1mage on recording paper retrieved from paper tray
105, and paper presence detector 107 that detects the pres-
ence/absence of recording paper.

In the above central processing apparatus 101, ROM 110
and RAM 111 are connected to CPU 109 via system bus 108.
ROM 110 1s used as a storage area to store operation
programs of CPU 109, and RAM 111 1s used as a storage

area to provide a work area or the like for CPU 109.

Also, document scanner interface (I/F) 112, image pro-
cessor 113, codec 114, and 1mage former interface (I/F) 115
are connected to system bus 108. Document scanner inter-
tace (I'F) 112 connects document scanner 102 and system
bus 108 and edits scanned image data. Image processor 113
1s an 1mage processing circuit that enlarges/reduces image
data or rotates image data by a given degree. Codec 114
performs encoding/decoding process for image data. Image
former interface (I/F) 115 transmits the image data of
recording image from central processing apparatus 101 to
image former 103.

Further, image memory 117 and image storage memory
118 are connected to document scanner interface (I/F) 112,
image processor 113, codec 114, and 1mage former interface
(I’F) 115 via local bus 116. Image memory 117 stores image
data scanned by document scanner 102, and image storage
memory 118 stores image data after the encoding process by
codec 114. These devices are connected via local bus 116 1n
order to achieve high-speed data transmissions between
these devices.

Also, printing data capturing interface (I/F) 119 1s con-
nected to system bus 108. Printing data capturing interface
(I’F) 119 captures printing data created by a data terminal
apparatus such as a personal computer (PC).

When performing a document copying operation using
multifunctional printer 100 of the above configuration, when
a document 1s scanned by document scanner 102, managing
information to copy the document (copy managing infor-
mation) 1s stored 1n a predetermined area of RAM 111.

FIG. 2 illustrates an example of the copy managing
information stored in RAM 111. As shown 1n FIG. 2, the
copy managing information 1s configured with parameters
designated by a user when copying the document (desig-
nated parameters), and information to monitor whether
copying operation of the document 1s completed (operation
managing information). FIG. 2(a) shows an example of the
designated parameters, and FIG. 2(b) shows an example of
the operation managing imnformation.

As shown 1 FIG. 2(a), designated parameters include
number of copies, operation mode, paper feeder, document
size, X/Y-direction zoom value, width for document border
erasing, width for document center erasing, margin adjust-
ment, finishing mode, and need for punch holes, etc. As
shown 1n the supplement explanation, document grouping
and division in the operation mode of FIG. 2(a) includes
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4

operation mode for copying on one/two sides and operation
mode for dividing/combining 1mages.

As shown 1 FIG. 2(b), the operation managing informa-
tion include operation pattern, ADF fed document informa-
tion, scanned document information, printed document
information, ejected document information, re-scanning
page number, and printer obtaining status, etc. Multifunc-
tional printer 100 of the present invention 1s characterized by
including the printed document information, ejected docu-
ment information, and re-scanming page number in the
operation managing information.

The printed document information displays number of
pages ol recording paper that has recorded the image data
but has not been ¢jected, while the ejected document infor-
mation displays number of pages of recording paper that has
been ejected. The re-scanning page number nformation
shows document page number that needs to be re-scanned
by a user, alter the document copying operation has been
interrupted.

The operations of multifunctional printer 100 with the
above configuration are illustrated 1n detail as follows. FIG.
3 15 a transitional diagram 1illustrating the control of multi-
functional printer 100 according to the first embodiment. In
FIG. 3, bolded(solid-line) sections illustrate states of mul-
tifunctional printer 100, and sections with dotted lines are
conditions for one state of multifunctional printer 100 to
move to another state.

As shown 1n FIG. 3, the control of multifunctional printer
100 moves from a state in which copying operation 1s
stopped, including a waiting state (hereafter referred to as
“non-copying state”) (301) to a state 1 which copying
operation 1s started (hereatfter referred to as “copying state”)
(303), when there 1s an instruction for a copying operation
by a user (302). The control also moves from copying state
(303) to non-copying state (301), when the instructed copy-
ing operation 1s finished (304).

Also, when the mstructed copying operation 1s interrupted
at copying state (303), and there 1s image data that has not
been ejected (305), the control moves to a state of interrupt-
ing the copying operation while retaining the image data
(hereafter referred to as “the first copying interrupted state™)
(306). A specific example of when control would move to
the first copying interrupted state (306) 1s when paper has
run out at multifunctional printer 100. If there 1s another
istruction for the copying operation (307) from the first

copying interrupted state, the control moves back to copying
state (303).

Further, at the first copying interrupted state (306), when
a printing operation 1s requested by a connected data termi-
nal apparatus such as a personal computer (hereafter referred
to as PC) as a separate operation (308), the control moves to
a state erasing the retained 1image data and maintaining the
interrupted copying operation (hereafter referred to as “the
second copying interrupted state”) (309). When there 1s
another instruction of the copying operation from the second
copying interrupted state (310), the control moves to copy-
ing state (303).

If the copying operation instructed at copying state (303)
1s interrupted, and there 1s no 1mage data un-ejected (311),
the control moves to the second copying interrupted state
(309). A specific example of moving to the second copying
interrupted state (309) directly from the copying state (303)
1s when the document scanning 1s not properly performed.
Also, from each of the states (301, 303, 306, and 309), when
a user instructs abandoning the copying operation (312), the
control moves to non-copying state (301).
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FIG. 4 1s a flowchart illustrating an operation when
multifunctional printer 100 of the first embodiment inter-
rupts the copying operation (the first copying interrupted
state). The first copying interrupted state (303) of the nitial
state of FIG. 4 occurs when a document has been scanned,
but recording paper ran out during the copying, thus leaving
some of the image data unrecorded on recording paper.

In the first copying nterrupted state (303), multifunc-
tional printer 100 monitors whether there 1s an 1nstruction to
abandon the copying operation (312) (ST 401). When there
1s an 1nstruction to abandon the copying operation, a series
ol operations associated with the copying operation aban-
donment 1s performed (ST 402), and the control moves to
non-copying state (301) (ST 403).

In this embodiment, a series of operations associated with
the copying operation abandonment means 1) erasing the
copy managing imnformation stored in RAM 111 at document
scanning; 2) erasing the retained image data; 3) releasing
image recorder 106; and 4): retrieving the request to display
the later-described information regarding re-scanning page
number, 1I previously requested.

If there 1s no 1nstruction to abandon the copying opera-
tion, whether there i1s another instruction for the copying
operation by the user (307) 1s checked (ST 404). If there 1s
another mstruction (307), the control moves to copying state
(303) (ST 405).

To receive and carry out an instruction for another copy-
ing operation at ST 404, recording paper needs to be loaded
prior to an indication. When recording paper 1s not loaded,
operation panel 104 continues to display that the apparatus
1s out of paper and cannot receive an instruction for a
copying operation from the user.

If there 1s no instruction for another copying operation
(307), whether a printing operation 1s requested by a user as
a separate operation (308) 1s checked (ST 406). It there 1s no
request for a printing operation (308), the control returns to
ST 401, and momitors again whether there 1s an 1nstruction
to abandon the copying operation (312).

It there 1s a request for a printing operation (308),
re-scanning page number 1s calculated for when the cur-
rently retained image data 1s erased (ST 407). The control
requests operation panel 104 to display the re-scanning page
number (ST 408), writes the calculated re-scanning page
number 1n the re-scanning page number information of the
copy managing information, and updates the copy managing
information (ST 409).

Upon updating the copy managing information, image
data retained 1n 1mage memory 117 is erased, and image
memory 117 1s released to the printing operation (ST 410).
Further, image recorder 106 i1s released to the printing
operation (ST 411), and the control moves to the second
copying interrupted state (309) (ST 412).

For example, when copying 5-page document and 11, after
all 5 pages have been scanned, paper runs out during the
copying operation of the 4” page, the 4” and 5” pages need
to be re-scanned. Therelore, the re-scanning page number 1s
calculated as pages 4 and 5 and written as the re-scanning
page number information of the copy managing information
at ST 409.

FIG. 5§ 1s a flowchart illustrating a message selecting
operation of operation panel 104 when multifunctional
printer 100 1s 1 copying interrupted state (the second
interrupted state) shown 1n FIG. 4.

At the second copying interrupted state (309), multifunc-
tional printer 100 determines whether the copying operation
can be resumed (ST 301), 1n order to select a message to be
displayed on operation panel 104.
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When 1t 1s determined that the copying operation cannot
be resumed, a message 1s displayed on operation panel 104
to resolve the current state 1n which copying operation
cannot be resumed (ST 502). For example, if 1t 1s determined
that the copying operation cannot be resumed because
recording paper has not been loaded, a message such as
“please load recording paper 1n the paper tray” 1s displayed.

On the other hand, 1f 1t 1s determined that the copying
operation can be resumed, whether a display of the re-
scanning page number 1s requested 1s checked (ST 503). The
request for displaying the re-scanning page number 1s deter-
mined by whether the process of ST 408 1s performed as
shown 1 FIG. 4. The page number 1s part of the stored
operation managing information.

If there 1s no request for displaying the re-scanning page
number, the control returns to ST 501 to re-check whether
the copying operation can be resumed. If there 1s such a
request, the requested re-scanning page number 1s displayed
on operation panel 104 (ST 504). To explain using the above
example, operation panel 104 displays pages 4 and 5 among
the previously scanned document, to show pages 4 and 5
need to be re-scanned.

According to the multifunctional printer 100 of the first
embodiment, 1 case recording paper runs out during a
copying operation 1s, and a printing operation being
requested as a separate operation, image data 1n i1mage
memory 117 1s erased 1n order to release image memory 117
to the printing operation, and the re-scanning page number
information, that shows the document information necessary
for re-scanning, 1s retained. When recording paper 1s loaded,
the user of multifunctional printer 100 1s enabled to scan the
document necessary for re-scanning, according to the re-
scanning page number information. Therefore, when another
operation 1s requested, 1t 1s possible to use the memory for
the next operational request 1n a state 1n which paper has run
out during the copying operation. At the same time, the user
only needs to re-scan the document from the point where the
copying process was interrupted, and securely scans all of
the document that needs to be copied. Accordingly, even in
a case of paper running out during a copying operation and
another operation 1s requested, i1t 1s possible to reduce the
workload of the user to re-scan the entire document, and
ciliciently process a plurality of operations with a limited
memory resource.

Also, according to multifunctional printer 100, 1t 1s pos-
sible to retain the 1mage data 1n 1mage memory 117 until a
printing operation 1s requested, even 1f recording paper runs
out during a copying operation. Therefore, when paper 1s
loaded before a printing operation 1s requested, 1t 1s possible
to resume the copying operation based on the image data
retained in 1image memory 117. Accordingly, 1n case of paper
running out during a copying operation and a printing
operation being requested, 1t 1s possible to reduce the user’s
workload to re-scan the document, and efliciently process a
plurality of operations with a limited memory resource.

In this embodiment, a situation i which a printing
operation 1s requested as a separate operation 1s illustrated.
However, the invention 1s not limited to the above embodi-
ment. For example, a facsimile reception operation can be
requested as a separate operation. Thus, it 1s possible to
achieve the same eflect as the present embodiment, even 1f
an other operation 1s requested as a separate operation.

Second Embodiment

Multifunctional printer 200 according to the second
embodiment of the present mvention includes the same
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configuration as the multifunctional printer 100 according to
the first embodiment, however, a part of the operational
control 1s different. Hereatter, the operation of the multi-
functional printer 200 according to the second embodiment
1s 1llustrated.

FIG. 6 1s a transitional diagram illustrating control of
multifunctional printer 200 according to a second embodi-
ment. In FIG. 6, parts having the same numerical characters
as 1n FIG. 3 represent the same states and transitions as 1n
FIG. 3.

The state transition of multifunctional printer 200 of the
second embodiment 1s different from multifunctional printer
100 of the first embodiment only in the transitional condi-
tions of moving from the first copying interrupted state (306 )
to the second copying interrupted state (309).

Multifunctional printer 100 of the first embodiment
moves from the first copying interrupted state (306) to the
second copying interrupted state (309) when a printing
operation 1s requested, whereas multifunctional printer 200
of the second embodiment moves from the first copying
interrupted state (306) to the second copying interrupted
state (309) when the apparatus 1s 1dle for a predetermined
time period.

FIGS. 7 and 8 are flowcharts illustrating an operation
when a copying operation 1s interrupted at multifunctional
printer 200 according to the second embodiment (first copy-
ing interrupted state). In this embodiment, the first copying
interrupted state as the mitial state of FIG. 7 1s created with
the same conditions as of FIG. 4. In FIG. 7, parts with the
same numerical characters as 1n FIG. 4 illustrate the same
operations.

Multifunctional printer 200 of the second embodiment
initializes a timer that momitors whether the apparatus 1s 1dle
for a predetermined time period, in the first copying inter-
rupted state (306).

Similar to multifunctional printer 100 of the first embodi-
ment, multifunctional printer 200 then monitors whether
nere 1s an instruction to abandon the copying operation by
ne user (312) (ST 401). If there 1s an instruction to abandon
e copying operation, a series of operations associated with
e copying operation abandonment are performed (ST 402),
and the control moves to non-copying state (301) (ST 403).

Conversely, if there 1s no instruction to abandon the
copying operation, whether there 1s another instruction for
the copying operation (307) 1s checked (ST 404). If there 1s
another mstruction (307), the control moves to copying state
(303) (ST 405).

If there 1s no instruction for the copying operation (307),
whether the predetermined time period set by a timer has
expired 1s checked (ST 702).

If the predetermined time period set by the timer has
expired, the re-scanning page number for which the cur-
rently retained 1mage data 1s erased 1s calculated (ST 407),
operation panel 104 1s requested to display the re-scanning
page number (ST 408), and copy managing information 1s
updated by writing the calculated re-scanning page number
in the re-scanning page number information of the copy
managing information (ST 409).

When the copy managing information 1s updated, image
data retained in 1mage memory 117 i1s erased to release
image memory 117 to the printing operation (ST 410). Then,
image recorder 106 1s released to the printing operation (ST
411), and the control moves to the second copying inter-
rupted state (309) (ST 412).

If the predetermined time period set by the timer has not
expired, whether the user has performed an operation on
multifunctional printer 200 1s checked (ST 703). If an
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operation 1s performed on multifunctional printer 200, the
timer’s count 1s mitialized (ST 704), and whether a printing
operation 1s requested by a user (308) 1s checked (ST 406).
The reason for initializing the timer’s count 1s explained
below.

In particular, 11 the 1mage data of image memory 117 were
automatically erased upon an expiration of the predeter-
mined time period, the 1image 1n image memory 117 would
be erased just because the predetermined time period 1s
expired, even though the user had started performing a series
ol operations, 1.e., opening the paper tray, loading recording
paper 1n the paper tray, setting the paper tray, and pressing
the start button, etc., right before the expiration. Therefore,
the user would have to re-scan the entire document, thereby
increasing the workload of the user.

Due to the above reason, by resetting the predetermined
time period when a user 1s performing some operation
related to eliminating the reason for the entry into the first
copying interrupted state on the apparatus, multifunctional
printer 200 of the second embodiment avoids the situation in
which the user starts a series of above-described operations
before the expiration of a predetermined time period and
finishes such operations after the expiration, and the image
data of 1image memory 117 has been already erased. There-
fore, 1t 1s possible to resume recording of the image data
from the point where the copying operation 1s interrupted,
thereby reducing the process of re-scanning the document as
much as possible, and decreasing the workload of the user.

I1 there 1s no 1nstruction from the user at ST 703, whether
there 1s a direct request for a printing operation from a user
1s checked (ST 406). I there 1s no request for the printing
operation, the control returns to ST 401, and monitors
whether there 1s an istruction to abandon the copying
operation (312).

If a printing operation 1s requested, whether the remaining,
capacity ol 1image memory 117 1s greater than a predeter-
mined amount 1s checked (ST 705). If the remaining capac-
ity of 1mage memory 117 1s smaller than the predetermined
amount, the control returns to ST 401 to monitor whether
there 1s an instruction to abandon the copying operation
(312).

If the remaining capacity of image memory 117 1s greater
than the predetermined amount, 1image recorder 106 1s
released to the printing operation as shown in FIG. 8 (8T
801). Then, the control monitors the completion of the
printing operation (ST 802).

Likewise, before the predetermined time period expires
alter paper has run out during a copying operation, and when
the remaining capacity of image memory 117 1s less than the
capacity to be able to receive other operational request, the
apparatus will not receive the printing operation request as
a separate request. Accordingly, even 1f there 1s a request for
a printing operation during the predetermined time period,
image memory 117 continues to be prioritized for the
copying operation when only a short period has passed after
paper runs out. Therefore, 1t 1s possible to prevent a situation
in which the workload to re-scan the document 1s created
only after a short time span since paper has run out.

Conversely, if there 1s enough remaining capacity of
image memory 117 to receive an other operational request,
the printing operation request as a separate operation can be
received. Accordingly, 1t 1s possible to use 1mage memory
117 for the printing operation without erasing the content of
image memory 117, thereby preventing creation of addi-
tional workload for the user to re-scan the document, and
ellectively processing a plurality of operations with a limited
memory resource.
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When the printing operation 1s completed while monitor-
ing the printing operation, image recorder 106 1s again made
available for the copying operation (ST 803), and the control
returns to ST 701 to mitialize the timer and to process the
above-described operations.

When the printing operation 1s still continuing, whether
there 1s an instruction to abandon the copying operation by
the user (312) 1s checked (ST 804). It there 1s an 1nstruction
to abandon the copying operation, the control moves to ST
402 to perform a series of operations associated with the
copying operation abandonment and moves to non-copying
state (301) (ST 403). If there 1s no mstruction to abandon the
copying operation, the control returns to ST 802 to continue
monitoring the completion of the printing operation.

In the multifunctional printer 200 of the second embodi-
ment, the selecting operation of the message on operation
panel 104 during the first copying interrupted state (306) 1s
the same as in FIG. 5. That 1s, when the copying operation
can be resumed (ST 501) and there 1s a request for displaying
the re-scanning page number (ST 503), operation panel 104
displays the re-scanning page number.

As described above, according to the multifunctional
printer 200 of the second embodiment, when a predeter-
mined time period expires after recording paper runs out
during the copying operation, image data 1n image memory
117 1s erased i order to release 1image memory 117 to other
operational requests, and re-scanning page number informa-
tion 1s retained as managing information illustrating the
information of the document necessary for re-scanning.
When recording paper 1s loaded, the user of the multifunc-
tional printer 1s enabled to re-scan the necessary document
according to the re-scanning page number information.
Accordingly, when a predetermined time period expires
alter recording paper runs out during the copying operation,
the memory can be used for the other operation. Also, the
user 1s only required to re-scan the document from the point
where the copying operation 1s interrupted, in order to
securely scan the entire document that needs to be copied.
Therefore, even 1n case of paper having run out during a
copying operation and another operation 1s requested, 1t 1s
possible to reduce the user’s workload of re-scanning the
document, and to efliciently process a plurality of operations
with a limited memory resource.

Also, according to the multifunctional printer 200, when
paper runs out during a copying operation, 1mage data in
image memory 117 1s retained for a predetermined time
period, so that when recording paper i1s loaded before the
period expires, 1t 1s possible to resume the copying operation
based on the retained 1image 1n 1mage memory 117. There-
fore, 1n case of paper having run out and only a short time
having passed, 1t 1s possible to prevent the process of
re-scanning the document, and to efliciently handle a plu-
rality of operations with a limited memory resource.

Third Embodiment

Multifunctional printer 300 according to the third embodi-
ment of the present invention includes the same configura-
tion as multifunctional printers 100 and 200 of the first and
second embodiments, however, a part of the operational
control 1s different. Hereafter, the operation of the multi-
tfunctional printer 300 according to the third embodiment 1s
illustrated.

FIG. 9 1s a transitional diagram illustrating the control of
multifunctional printer 300 according to a third embodi-
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ment. In FIG. 9, parts having the same numerical characters
as FIGS. 3 and 6 illustrate the same states and transitions as
FIGS. 3 and 6.

The state transition of multifunctional printer 300 of the
third embodiment 1in FIG. 9, 1s different from multifunc-
tional printers 100 and 200 of the first and second embodi-
ments only 1n transitional conditions of moving from the
first copying interrupted state (306) to the second copying
interrupted state (309).

Multifunctional printer 200 of the second embodiment
moves from the first copying interrupted state (303) to the
second copying interrupted state (309) when the apparatus 1s
idle for a predetermined time period, whereas multifunc-
tional printer 300 of the third embodiment moves from the
first copying interrupted state (303) to the second copying
interrupted state (309) when the apparatus 1s 1dle for a
predetermined time period and a printing operation 1s
requested.

FIGS. 10 and 11 are flowcharts illustrating an operation
when a copying operation 1s mterrupted at multifunctional
printer 300 according to the third embodiment (first copying
interrupted state). In this embodiment, the first copying
interrupted state as the mitial state of FIG. 10 occurs 1n
response to the same conditions as of FIGS. 4 and 7. In
FIGS. 10 and 11, parts with the same numerical characters
as 1 FIGS. 4, 7, and 8 illustrate the same operations.

Similar to multifunctional printer 200 of the second
embodiment, multifunctional printer 300 of the third
embodiment 1nitializes a timer that monitors whether the
apparatus 1s 1dle for a predetermined time period, in the first
copying iterrupted state (303) (ST 701).

Multifunctional printer 300 then monitors whether there 1s
an instruction to abandon the copying operation by the user
(312) (ST 401). If there 1s an struction to abandon the
copying operation, a series ol operations associated with the
copying operation abandonment are performed (ST 402),
and the control moves to non-copying state (301) (ST 403).

Conversely, if there i1s no struction to abandon the
copying operation, whether there 1s another instruction for
copying operation (307) 1s checked (ST 404). I there 1s
another 1nstruction (307), the control moves to copying state
(303) (ST 405). If there 1s no instruction for the copving
operation (307), whether the predetermined time period set
by a timer has expired 1s checked (ST 702).

If the predetermined time period set by the timer has not
expired, whether the user has performed an operation on
multifunctional printer 300 1s checked (ST 703). If an
operation 1s performed on multifunctional printer 300, the
timer’s count 1s mitialized (ST 704) and the control returns
to ST 401 and monitors again whether there 1s an 1nstruction
to abandon the copying operation (312).

If there 1s no instruction from the user at ST 703, the
control returns to ST 401, and monitors whether there 1s an
instruction to abandon the copying operation (312), without
initializing the timer.

When the predetermined time period set by the timer has
expired, whether a printing operation 1s requested by the
user 1s checked as shown 1n FIG. 11 (ST 406). If a printing
operation 1s requested, whether the remaining capacity of
image memory 117 1s greater than a predetermined amount
(ST 705) 1s checked.

If the remaining capacity of image memory 117 1s smaller
than the predetermined amount, the re-scanning page num-
ber 1s calculated for when the currently retained image data
1s erased (ST 407), operation panel 104 i1s requested to
display the re-scanning page number (ST 408), and copy
managing information 1s updated by writing the calculated
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re-scanning page number in the re-scanning page number
information of the copy managing information (ST 409).

When the copy managing information 1s updated, image
data retained in 1mage memory 117 1s erased to release
image memory 117 to the printing operation (ST 410). Then,
image recorder 106 1s released to the printing operation (ST
411), and the control moves to the second copying inter-
rupted state (309) (ST 412).

If the remaining capacity of image memory 117 1s greater
than the predetermined amount, 1mage recorder 106 1s
released to the printing operation (ST 801). Then, the control
monitors the completion of the printing operation (ST 802).

Thus, when a printing operation 1s requested as a separate
operation after expiration of a predetermined time period
since paper has run out during a copying operation, 1f there
1s enough remaining capacity of image memory 117 to
receive another operational request, the printing operation
request can be received without erasing the image data of
image memory 117. Accordingly, even i a printing opera-
tion 1s requested before recording paper 1s loaded 1n case of
paper having run out during a copying operation, 1t 1s
possible to use image memory 117 for the printing operation
request without erasing the content of 1image memory 117,
thereby preventing creation of another workload for the user
to re-scan the document, and effectively processing plurality
ol operations with a limited memory resource.

When the printing operation 1s completed while monitor-
ing the printing operation, 1image recorder 106 1s obtained
again for the copying operation (ST 803), and the control
returns to ST 701 to mitialize the timer and to process the
above-described operations.

When the printing operation 1s still continuing, whether
there 1s an 1nstruction to abandon the copying operation by
the user (312) 1s checked (ST 804). It there 1s an 1nstruction
to abandon the copying operation, the control moves to ST
402 to perform a series of operations associated with the
copying operation abandonment and moves to non-copying
state (301) (ST 403). If there 1s no mstruction to abandon the
copying operation, the control returns to ST 802 to continue
monitoring the completion of the printing operation.

If a printing operation 1s not requested at ST 406, whether
there 1s an 1nstruction to abandon the copying operation
(312) 1s checked (ST 1101). If there 1s an 1instruction to
abandon the copying operation, the control moves to ST 402,
to perform a series of operations associated with the copying
operation abandonment (ST 402), and moves to non-copy-
ing state (301) (ST 403).

If there 1s no 1nstruction to abandon the copying opera-
tion, whether there i1s another instruction for the copying
operation by the user (307) 1s checked (ST 1102). If there 1s
another mstruction (307), the control moves to copying state
(303) (ST 1103). If there 1s no mstruction for the copying
operation (307), the control returns to ST 406 to monitor
again whether a printing operation 1s requested.

In the multifunctional printer 300 of the third embodi-
ment, the selecting operation of the message on operation
panel 104 during the first copying interrupted state (306) 1s
the same as 1n FIG. 5. That 1s, when the copying operation
can be resumed (ST 501) and there 1s a request for displaying
the re-scanning page number (ST 503), operation panel 104
displays the re-scanning page number.

As described above, according to the multifunctional
printer 300 of the third embodiment, when a predetermined
time period expires and a printing operation 1s requested as
a separate operation aiter recording paper has run out during
the copying operation, image data 1n image memory 117 1s
erased 1 order to release 1image memory 117 to other
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operational requests, and re-scanning page number informa-
tion 1s retained as managing information illustrating the
information of the document necessary for re-scanning.
When recording paper 1s loaded, the user of the multitunc-
tional printer 300 1s enabled to re-scans the necessary
document according to the re-scanning page number infor-
mation. Accordingly, when a predetermined time period
expires and a separate operation 1s requested after recording
paper has run out during the copying operation, the memory
can be used for the other operation. Also, the user 1s only
required to re-scan the document from the point where the
copying operation 1s interrupted, in order to securely scan
the entire document that needs to be copied. Therefore, even
in case of paper having run out during a copying operation
and another operation being requested, 1t 1s possible to
reduce the user’s workload of re-scanning the document, and
to efliciently process plurality of operations with a limited
memory resource.

Also, according to the multifunctional printer 300, even
alter a predetermined time period expires since a copying
operation 1s interrupted, image data 1n image memory 117 1s
retained until a printing operation is requested as a separate
operation. Thus, when recording paper 1s loaded, 1t 1s
possible to resume the copying operation based on the
retained 1image in 1image memory 117. Therefore, in case of
paper having run out and another operation being requested,
it 1s possible to reduce the user’s workload of re-scanning
the document as much as possible, and to etliciently process
a plurality of operations with a limited memory resource.

It 1s noted that the foregoing examples have been pro-
vided merely for the purpose of explanation and are in no
way to be construed as limiting of the present invention.
While the present invention has been described with refer-
ence to an exemplary embodiment, 1t 1s understood that the
words which have been used herein are words of description
and 1llustration, rather than words of limitation. Changes
may be made, within the purview of the appended claims, as
presently stated and as amended, without departing from the
scope and sprit of the present invention in its aspects.
Although the present invention has been described herein
with reference to particular means, materials and embodi-
ments, the present invention 1s not intended to be limited to
the particulars disclosed herein; rather, the present invention
extends to all functionally equivalent structures, methods
and uses, such as are within the scope of appended claims.

This application 1s based on the Japanese Patent Appli-
cation No. 2001-112748 filed on Apr, 11, 2001, entire

content of which 1s expressly incorporated by reference
herein.

What 1s claimed 1s:

1. A multifunctional printer that can perform a copying
operation and at least one other operation, the printer com-
prising:

a memory that stores an 1mage of a scanned document and

document managing information;

an 1mage recorder that performs a copying operation
based on the image stored in said memory; and

a controller that erases the image stored 1n said memory
when the at least one other operation 1s requested and
when recording paper has run out during a copying
operation of said image recorder, releases said memory
for the at least one other operation, retains the docu-
ment managing information necessary for re-scanning
the document, and enables re-scanning of the document
according to the document managing information when
recording paper 1s loaded.
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2. The multifunctional printer of claim 1, wherein said
controller enables said image recorder to resume the copying
operation from a point where the copying operation was
interrupted, 1f recording paper 1s loaded before the other
operation 1s requested, while retaining the image of said
memory until the other operation 1s requested.

3. The multitfunctional printer of claam 1, wherein the
other operation 1s printing an image from an external device.

4. A multifunctional printer that can perform a copying
operation and at least one other operation, the printer com-
prising:

a memory that stores an 1mage of a scanned document and

document managing information;

an 1mage recorder that performs a copying operation

based on the image stored in said memory; and

a controller that erases the image stored 1n said memory

when a predetermined time period expires and when
recording paper has run out during the copying opera-
tion of said 1image recorder, releases said memory for
the at least one other operation, retains the document
managing information necessary for re-scanning the
document, and enables re-scanming of the document
according to the document managing information when
recording paper 1s loaded.

5. The multifunctional printer of claim 4, wherein said
controller enables said image recorder to resume the copying
operation from a point where the copying operation was
interrupted, if recording paper 1s loaded before the prede-
termined time period expires, while retaining the 1mage of
said memory until the predetermined time period expires.

6. The multifunctional printer of claim 4, wherein the
other operational request 1s not accepted 1f the request 1s
made before the predetermined time period expires and a
remaining capacity of said memory 1s smaller than a pre-
determined amount.

7. The multitunctional printer of claim 4, wherein the
other operational request 1s accepted 11 the request 1s made
betore the predetermined time period expires and a remain-
ing capacity of said memory 1s larger than a predetermined
amount.

8. A multifunctional printer that can perform a copying
operation and at least one other operation, the printer com-
prising;:

a memory that stores an 1mage of a scanned document and

document managing information;

an 1mage recorder that performs a copying operation

based on the image stored in said memory; and

a controller that erases the image stored in said memory

when a predetermined time period expires and the at
least one other operation 1s requested and when record-
ing paper has run out during a copying operation of said
image recorder, releases said memory for the at least
one other operation, retains document managing infor-
mation necessary for re-scanning, and enables re-scan-
ning of the document according to the document man-
aging information when recording paper 1s loaded.

9. The multifunctional printer of claim 8, wherein said
controller enables said image recorder to resume the copying
operation from a point where the copying operation was
interrupted even after the predetermined time period has
expired, if recording paper 1s loaded before the other opera-
tion 1s requested, while retaining the image of said memory
until the predetermined time period expires and the other
operation 1s requested.

10. The multifunctional printer of claim 8, wherein the
controller receives the other operational request without
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erasing the image 1n said memory, 11 a remaining capacity of
said memory 1s greater than a predetermined amount when
the predetermined time period has expired and the other
operation 1s requested.

11. The multifunctional printer of claim 4, wherein the
predetermined time period 1s reset by an operation of a user
of the multifunctional printer.

12. A method of performing a copying operation utilizing
a multifunction printer that can perform at least one other
operation, the method comprising:

storing, 1n a memory, an image of a scanned document

and document management imnformation;

performing a copying operation based on the stored

1mage;

crasing the stored image when the at least one operation

1s requested and when recording paper has run out,
during the copying operation;

releasing the memory for the at least one other operation;

retaining the document management imformation neces-

sary for re-scanning the document 1n the memory; and
enabling re-scanning of the document 1n accordance with

the retained document management information when
recording paper 1s loaded.

13. The method according to claim 12 further comprising
enabling the resumption of the copying operation from the
point where the copying operation was interrupted 11 the
recording paper 1s loaded before the at least one other
operation 1s requested and retaining the image 1n the
memory until the other operation 1s requested.

14. A method of performing a copying operation utilizing
a multifunction printer that can perform at least one other
operation, the method comprising:

storing, 1n a memory, an image of a scanned document
and document management imnformation;

performing a copying operation based on the stored
1mage;

crasing the stored image when a predetermined time
period expires and when recording paper has run out,
during the copying operation;

releasing the memory for the at least one other operation;

retaining the document management information neces-
sary for re-scanning the document 1n the memory; and

enabling re-scanning of the document 1n accordance with
the retained document management information when
recording paper 1s loaded.

15. A method of performing a copying operation utilizing
a multifunction printer that can perform at least one other
operation, the method comprising:

storing, 1 a memory, an image of a scanned document
and document management information;

performing a copying operation based on the stored
1mage;

erasing the stored image when a predetermined time
period expires the at least one operation 1s requested
and when recording paper has run out, during the
copying operation;

releasing the memory for the at least one other operation;

retaining the document management information neces-
sary for re-scanning the document 1n the memory; and

enabling re-scanning of the document in accordance with
the retained document management information when
recording paper 1s loaded.
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